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THRUSH-TANAGER 
RHODINOCICHLA ROSEA 


One-half natural size 


Painting by Andrew Jackson Grayson 
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THE METABOLISM OF HUMMINGBIRDS 


By OLIVER P. PEARSON 


Physiologists have made few studies on hummingbirds despite the attention that 
these birds deserve because of their small size and their ability to fly in a small con- 
tainer. By measuring oxygen consumption I have been able to calculate their rate of 
metabolism at rest and in flight and their energy needs over a 24-hour period. It has 
also been possible to measure the depth of the torpidity that some investigators have 
suspected occurs and to make a rough estimate of the non-stop flight range of hum- 
mingbirds. 

METHODS 

Five Anna (Calypte anna) and two Allen (Selasphorus sasin sasin) hummingbirds 
were studied. These were captured as nestlings or as adults and were fed either a mix- 
ture of water, sugar, milk, and Mellon’s food, or a mixture of water, sugar, and canned 
strained liver. Rate of metabolism was measured by oxygen consumption in a closed 
circuit volumetric apparatus similar to that described by Morrison (1947). For deter- 
minations during which no flying was wanted, the animal chamber used was a bell jar 
5 inches in diameter and 3 inches high (inside measurements). For determinations dur- 
ing which the bird was expected to fly, a bell jar 6 inches in diameter and 10 inches tall 
was used. Suitable surfaces of soda lime and calcium chloride were exposed in each, 
and the large bell jar was equipped with a fan to stir up the air and thus speed absorp- 
tion of carbon dioxide and water vapor. These chambers were connected to a spirometer 
of oxygen and when in use were submerged in a water bath to keep the temperature 
inside them constant. Food was provided for the birds in the bell jars except in a few 
special cases. When a bird was confined in the apparatus for several hours, it was 
weighed both before and after, and the weight used for calculation of metabolic rate 
at any period during the experiment was arrived at by interpolation. On shorter experi- 
ments the animal was weighed only at the end. The oxygen consumptions reported in 
this paper are expressed in cubic centimeters of gas at 0°C. and 760 mm. pressure. 

Acknowledgment.—-I am much indebted to Mr. and Mrs. Eric C. Kinsey for sup- 
plying me with the Allen Hummingbirds used and for much valuable advice on caring 
for hummingbirds in captivity. 


METABOLISM AT REST 


The metabolic rate of animals varies inversely with their size. In general, the larger 
an animal, the slower its rate of metabolism per gram of body weight. It is of interest, 
therefore, to establish the rate for hummingbirds, the smallest of all birds. The Allen 
and Anna hummingbirds used in this study weigh.less than half as much as the smallest 
birds heretofore measured. 

The rates of metabolism of two resting, adult birds of each species are presented 
in table 1. These are not to be considered basal determinations. The environmental 
temperature may not have been within the zone of thermal neutrality (this zone has not 
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been defined for hummingbirds), and the birds were not necessarily post-absorptive 
because food was available to them at all times. Attempts to achieve post-absorptive 
conditions result either in increased activity or a drop in the body temperature. Because 
of this lability of temperature, basal measurements would be of doubtful value. Each 
of the measurements recorded in table 1 is the lowest of many measurements made on 
that bird in the daytime. 

The measurements from table 1 are graphed in figure 26 where they may be com- 
pared with other metabolic rates measured within 3°C. of the same temperature and 
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Fig. 26. A comparison of the metabolic rates of several species of mice, shrews, 
and small birds. 


in similar fashion. It will be seen that the various species of shrews tend to have a 
higher rate of metabolism than mice and that birds have even higher rates than shrews. 
The Allen and Anna hummingbirds metabolize faster than any of the other forms shown. 
In fact, their resting metabolism is higher than that of any other organism that has 
been studied. The rate of the House Wren (Troglodytes aédon) was computed from 
data by Kendeigh (1939), the widow bird (family Ploceidae) from data by Terroine 
and Trautman (1927), and the Cliff Swallow (Petrochelidon albifrons) from my own 
measurements on a 22-gram male at 21°C. The curves for mice and shrews are from 
Pearson (1948). 
Table 1 
Oxygen Consumption of Resting Hummingbirds 


Length of measur- 


Species Sex Weight Temp. ing period Rate 
Anna Q 3.82 g. 24°C. 19 minutés 10.7 cc/g/hr. 
Anna 3 4.32 24 64 13.9 

Allen 2 3.57 22 1l 16.0 

Allen 3 3.49 22 10 11.8 


The capture of a pair of nestling hummingbirds estimated to be 9 days old made 
it possible to study the change in rate of metabolism from this age to maturity. Even 
at 9 days the young were as heavy as adults and had good temperature control. With 
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the room at 25°C. a thermometer thrust between them as they huddled together in the 
nest registered 39.4°. Nevertheless, their rate of metabolism, even allowing for heat 
conservation due to huddling, had not reached the adult level (fig. 27). When 11 days 
old, they were left in the apparatus, except for two feedings, from 2:15 p.m. to 5:30 
a.m. The environmental temperature was 24°. They disclosed no drop in metabolism 
during the night. There was also no appreciable lowering of metabolism at night when 
17 and 25 days old. The high point at 26 days in figure 27 was obtained on a run from 
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Fig. 27. Rate of metabolism of young Anna Hummingbirds. 
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Fig. 28. The rate of metabolism of a male Anna Hummingbird and of a shrew 
(Sorex cinereus) recorded over a 24-hour period. 
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5:55 p.m. to 8:34 p.m. with the environmental temperature at 15°. Were there a ten- 
dency toward poikilothermy in this 26-day individual, the metabolism at this cold tem- 
perature would have been depressed rather than elevated. 


TORPIDITY 


Aviculturists, as pointed out by Huxley, et al. (1939), have long known that hum- 
mingbirds occasionally become torpid, but this knowledge has not been widespread 
among zoologists. McAtee (1947) has published a valuable bibliography of torpidity 
in birds, but upon reading the articles to which he refers, it soon becomes apparent that 
really sound observations substantiated by actual measurements of body temperature 
or rate of metabolism are extremely rare for all birds. 

Torpidity in the wild—A female Anna Hummingbird found torpid on a lawn in 
Oakland, California, in the daytime during a cold spell in February, 1949, subsequently 
recovered in captivity and was used for some of the measurements of the metabolism 
of flight. The male Anna whose 24-hour metabolism is presented in figure 28 was cap- 
tured in the following manner. He was observed as he alternately fed and perched at 
5:55 p.m. on September 12, 1949. At 6:05 he flew 50 feet and perched on a small naked 
branch 8 feet above the ground and about 3 feet out from the trunk of an alder tree. 
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He remained about 2 minutes, then left to feed nearby until 6:10 when he returned to 
the same spot on the same branch. He did not fly again before I stopped watching at 
6:50, when it was nearly dark. I returned at 3:00 a.m. and found him at the same place. 
When picked up he gave a few slow, wheezy squeaks not unlike those uttered by hiber- 
nating bats when they are disturbed. He felt slightly warm to the touch, but was quite 
incapable of flight. The air temperature was 15°. He was carried indoors at once to a 
temperature of 21° and put on the floor of a cage, but he did not revive sufficiently to 
fly until 3:11. At 7 a.m. he was awake and normally active. 

Tor pidity in captivity.—Aldrich (1939) kept two immature male Allen Humming- 
birds in captivity and remarks: “In all instances, regardless of the temperature, the 
birds seemed to go into a torpor or coma from which they could not be readily awak- 
ened. This type of behavior, which probably is accompanied by a lowering of body tem- 
perature, was more pronounced on colder nights. On warm nights the birds were more 
easily awakened.” 

I noted the condition of my Allen Hummingbirds between 2 and 4 a.m. on 6 nights 
between May 2 and May 10. The female was torpid on one night and the male on five. 
Activity until 10 p.m. in the room in which they were kept may have prevented the 
male from entering torpidity on the sixth occasion. Notes on the emergence from tor- 
pidity on two occasions are as follows: 

May 5, 3:40 a.m. Female awake and flew when approached; male torpid on perch, feels cool, 
squeaks when touched. 

:41. Temperature in throat of male 18.7°; room 16°. 

:42. Rectal temperature (shallow insertion) 21.5°. 

:48. Lying on ground, feathers fluffed, panting 240 per minute. 

:50. Able to fly. 

:51. Skin temperature of abdomen 30.5°. 

36 a.m. Female flew at once. Male torpid, feathers slightly fluffed. 

:37. Respiration 132 per minute. 

:39. Cannot fly. 

:40. Feathers much fluffed, shaking. 

:44. Cannot fly, feathers fluffed. 

:45. Respiration 210 per minute. 

:47. Lowered feathers, cannot fly. 

:48. Respiration 150 per minute. 

749. First flight, awkward. 


May 8, 
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A single 24-hour run in the metabolism apparatus was carried out using a 4.32-gram 
adult male Anna Hummingbird. He was confined on September 16 in the large bell jar 
with a supply of food arranged so that he had to fly to feed. The water bath was kept 
at 24° and only natural daylight was allowed to reach him so that his normal activity 
cycle would not be disturbed. A record of this run is given in figure 28 where each point 
represents the average metabolism over a period of 18 minutes or more. Long measuring 
intervals were used during the daytime to even out the wide fluctuations introduced by 
alternate periods of flight and rest and at night because changes from hour to hour were 
slight. Short intervals were used at dusk and at dawn to show in greater detail the 
course of metabolism at these crucial periods. It will be seen that the metabolism rose 
to a peak at dusk. This reflects a period of frequent flying, feeding, and wing-buzzing 
just before going to sleep. Between 5:28 and 6:28 p.m. these activities resulted in an 
average oxygen consumption of 23.7 cc/g/hr. The last flapping of the wings was at 
6:24. Not more than 20 minutes later the rate of metabolism had dropped to 8 cc/g/hr., 
a level much lower than that reached during resting periods in the daytime. It is pos- 
sible that this was a period of sleep comparable to that of humans during which metab- 
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olism may drop 10 or 15 per cent below the basal Jevel. Between 7:30 and 8:00 another 
change became apparent which resulted in a descent into deep torpor before 9 p.m. 
This drop in metabolism was probably accompanied by a profound drop in body tem- 
perature. The lowest point was reached between 1:24 and 3:03 a.m. when the average 
oxygen consumption was 0.84 cc/g/hr. Arousal from the 7-hour torpor occurred before 
daybreak and without any apparent outside disturbance. Almost the entire return to 
daytime level was accomplished between 4:30 and 4:48 a.m. The meaning of the drop 
in metabolism after the initial early morning rise is not clear. 

A record of the 24-hour metabolism of a small mammal (data from Pearson, 1947) 
has also been plotted in figure 28 for comparison with the hummingbird. The shrew 
(Sorex cinereus) involved is about the same weight as the hummingbird and has ap- 
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Fig. 29. Metabolism of an Allen Hummingbird at night compared with that of 
a Cliff Swallow in which no period of torpidity occurred. 


proximately the same rate of metabolism during the daytime, but notice the difference 
in their records due to the hummingbird’s period of torpidity at night. In the depths 
of torpidity the hummingbird was using only one twenty-eighth as much oxygen as dur- 
ing the active period late in the afternoon, whereas the metabolism of the shrew never 
fell to even half the peak level. As a consequence, the average rate of metabolism for 
the day of the hummingbird (9.8 cc/g/hr.) is much lower than that of the shrew 
(15 cc/g/hr.) 

The animals with metabolic characteristics most closely resembling those of hum- 
mingbirds are bats. Although bats are nocturnal instead of diurnal, their daily loss of 
control of body temperature and accompanying entrance into torpidity indicates similar 
physiological characteristics and results in similar metabolic personalities. 

The 24-hour metabolism of hummingbirds in the wild would differ somewhat from 
the record shown in figure 28. Night temperatures lower than 24° would be encountered 
in the wild and would cause an even lower metabolism during the torpid period. More 
flying would be necessary in order to feed in the wild, and this would result in a higher 
rate of metabolism during the day than that indicated in figure 28. 

The only metabolism record of an Allen Hummingbird during the night is repro- 
duced in figure 29. The male was weighed (3.175 g.) and put into the apparatus at 22° 
with a supply of food at 7:35 p.m. It will be seen that his rate of metabolism did not 
drop as abruptly to a “sleeping” level as did that of the Anna Hummingbird. By 10 
o’clock, however, a “sleeping” level was reached at about 11 cc/g/hr., corresponding 
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to the level at 8 cc/g/hr. reached by the Anna much earlier in the evening. The descent 
into torpidity did not occur until 1 o’clock. The lowest rate was 1.24 cc/g/hr. for the 
period between 2:58 and 3:28 a.m. As in the case of the Anna, recovery from torpidity 
was spontaneous at about 3:30 and was followed by a short relapse. 

In comparing the two series of measurements, it becomes apparent that the process 
of entering and emerging from torpidity is similar in the two genera. Torpidity was 
shorter in the Allen and, despite 2° lower air temperature, did not become quite as deep 
as in the Anna. These differences are probably individual ones, however, and not generic. 
Metabolism of the Allen would probably have dropped further had this bird become 
torpid earlier in the evening. 


METABOLISM OF FLIGHT 


Careful measurements are available of the rate of metabolism of flying insects. 
These indicate a flight metabolism of about 95 cc/g/hr. for blowflies (Davis and Fraen- 
kel, 1940), 21 cc/g/hr. for fruit flies (Chadwick and Gilmour, 1940), and 100 cc/g/hr. 
for butterflies (Krogh, 1941). These were 190, 13, and 170 times, respectively, the 
resting rate of each species. The most reliable figures for a bird are those of Zeuthen 
(1942) who, taking cognizance of air resistance and other aerodynamical factors and 
assuming an efficiency of 25 per cent, calculated that the rate of metabolism of a pigeon 
flying at 43 miles per hour must be about 27 times the resting rate, or 42 cc/g/hr. 

Hummingbirds are able to fly when confined in a small space. This ability has made 
them suitable subjects for the first actual measurements of the rate of metabolism of a 
flying vertebrate. The experimental procedure was as follows. A bird was placed in the 
larger bell jar as though for an ordinary metabolism determination, but a vial of food 
suspended near the top of the bell jar made it necessary for the bird to fly in order to 
feed. After the bell jar had been submerged in the water bath and temperature equili- 
brium had been reached, a careful watch was kept of the bird’s actions. Under favorable 
circumstances the bird would sit motionless for about 10 minutes, then, after a few 
tilts of its head to locate the food vial, would take off and hover while feeding for per- 
haps fifteen seconds, then return to its perch and again sit motionless for many minutes. 
Having timed the duration of the flight with a stop watch, and knowing the resting 
rate of metabolism immediately before and after the flight, it is possible to select an 
interval including the period of flight and calculate the amount of oxygen the bird would 
have used during the quiet part of that interval. Any increase in oxygen consumption 
over this calculated amount must be due to 15 seconds of flight. 

The measuring interval usually extended from just before the flight, or flights, to 
3 or 4 minutes after. The chamber reached temperature, water vapor, and carbon diox- 
ide equilibrium in less than 2 minutes after flight. I found no indication of oxygen debt 
following flight. 

It must be admitted that most flights did not follow the pattern outlined above. 
Some of the birds did not like to fly in the bell jar and would make dozens of short 
flights instead of one or two long ones. Some would sit on the perch and buzz their wings 
at inconvenient times. Others would try to cling to the vial while feeding, and finally, 
the experimenter sometimes bungled. Consequently, hundreds of measurements had to 
be discarded. There remain, however, dozens of measurements that I consider satis- 
factory. 

The best flight measurements were obtained with the Allen Hummingbirds. Not 
only did these birds perform better in the bell jar, but at the time that they were studied 
the technique and apparatus were closer to perfection than in the earlier studies. The 
average of the twenty-two most satisfactory determinations is 85 cc/g/hr., or approxi- 











Semmes a 


July, 1950 METABOLISM OF HUMMINGBIRDS 151 


mately six times the resting level. The readings varied from 165 cc/g/hr. to 23. This 
low value was only half the next lowest, yet I can find no good reason to discard it. 
The most satisfying series of determinations was obtained from the female Allen on 
one afternoon when six of the seven readings fell between 82 and 95 cc/g/hr., and the 
seventh was 51 cc/g/hr. For the Anna Hummingbirds the average of the ten best meas- 
urements was 68 cc/g/hr., or about 51% times the resting rate. Needless to say, the 
hovering hummingbird consumes oxygen at a much faster rate than has been recorded 
for any other vertebrate. 

The ability of hummingbirds to maintain a high rate of metabolism for a consider- 
able time was revealed on two occasions when the bird could not locate the feed vial in 
the metabolism chamber. On one of these occasions a male Allen made hundreds of 
short flights with few rest periods and averaged 31 cc/g/hr. over a period of 157 min- 
utes. At the end of this time he was completely exhausted. On the other occasion the 
same bird averaged 41 cc/g/hr. for 50 minutes. 

Some people have expressed doubt that linear flight is as strenuous as hovering, for 
it seems likely that a hummingbird could derive lift from forward motion as does an 
airplane and as a result might be able to keep itself aloft with less exertion than by 
hovering. However, this could be true only within a certain speed-range. At less than 
five miles per hour the lift from forward motion would be negligible and linear flight 
at this speed would certainly be more strenuous than hovering. Likewise, at very high 
speed so much power would be needed to overcome resistance that linear flight would 
of necessity be harder work than hovering. Between these extremes it is possible that 
there are speeds at which linear flight would result in a lower metabolism. 


FLIGHT RANGE 


A controversy has existed over whether small birds, including Ruby-throated Hum- 
mingbirds, migrate non-stop across the Gulf of Mexico, or whether they go by easier 
stages around the margins of the Gulf. Knowing the approximate rate of metabolism 
of flight, it is possible to make a rough estimate of the flying range of a hummingbird 
and thus get some idea of whether it is physiologically possible for them to make the 
crossing. Because our knowledge is so incomplete, one must make several assumptions, 
but despite this it seems worthwhile to approach this interesting question from a new 
direction. 

Assume a flight speed of 50 miles per hour (based on observations by Allard, 1934, 
and Hayes, 1929), a metabolic rate at this speed of 80 cc/g/hr., and ability to carry 
and utilize one gram of fat as fuel (based on published records of weights of Ruby- 
throats: the heaviest is a bird on September 28 weighing 3.5 grams, and the lightest is 
one in July weighing 2.5 grams. I have assumed that the difference of one gram might 
be made up entirely of fat in a migrating bird). Assume also a caloric equivalence for 
one gram of fat of 9 Calories, and for one liter of oxygen consumed, 4.69 Calories (stand- 
ard physiological procedure). Finally, using the weight of the bird in mid-passage as 
an average (3.0 grams) it is possible to calculate an energy expenditure of 1.17 Calories 
per hour. On one gram of fat this could last 7.7 hours, which at an air speed of 50 miles 
per hour would allow the bird to cover 385 miles. The shortest possible distance across 
the Gulf is more than 500 miles. 


SUMMARY AND CONCLUSIONS 


The rate of oxygen consumption of Allen and Anna hummingbirds resting in day- 
time is higher than that of any other animal measured under comparable conditions. 
This high rate is in part balanced in both species by a period of torpidity at night during 
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which body temperature falls and metabolism at 24° environmental temperature drops 
as low as 0.84 cc/g/hr. In captivity recovery from torpidity occurred spontaneously 
before daybreak. This torpidity did not occur in young Anna Hummingbirds. Over a 
24-hour period the metaboic behavior of hummingbirds is reminiscent of that of bats 
but reversed with respect to day and night. 

The rate of metabolism of hovering Allen Hummingbirds averaged 85 cc/g/hr., 
which is about 6 times the resting rate. The rate for Anna Hummingbirds was about 
5% times the resting level. During one 50-minute period of much activity one Allen 
consumed oxygen at an average rate of 41 cc/g/hr. 


After making several assumptions it was estimated that the Ruby-throated Hum- 
mingbird, a migratory species suspected of making long over-water flights, has a flight 
range of 385 miles. 
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INCREASING ABUNDANCE OF ALBATROSSES OFF THE COAST 
OF CALIFORNIA 


By J. L. MCHUGH 


The three albatrosses of the north Pacific, Diomedea nigripes (the Black-footed), 
D. immutabilis (the Laysan), and D. albatrus (the Short-tailed) have all been recorded 
in the past as abundant off the Californian coast. By 1924, however, their numbers had 
greatly decreased, the Short-tailed to the point of extinction (Anthony, 1924). The 
Black-footed Albatross made a noticeable recovery in the fifteen years preceding 1944 
(Grinnell and Miller, 1944) and recent observations suggest that this increase is con- 
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Fig. 30. Plan of stations visited by vessels from which counts 
of albatrosses were made. 


tinuing. A search of the literature reveals no records of D. albatrus and only two of 
D. immutebilis from this area since early in the twentieth century. 

The last positive record of the Short-tailed Albatross reported by Grinnell and 
Miller (1944) was in 1898, and these authors suggest that the species may be extinct. 
This is supported by Austin (1949) and is discussed by Kenyon (1950). It is therefore 
probable that the more recent records, such as that of Wilder (1940) were based on 
mistaken identification. 

In 1909, a Laysan Albatross was taken off San Nicolas Island, and in 1913 two 
were seen 600 to 750 miles southwest of San Francisco (Willett, 1913). In 1945, Yocom 
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(1947a) saw two approximately 500 miles southwest of San Francisco, and Kenyon 
(1950) collected a specimen in December, 1948, about 75 miles northwest of San 
Francisco. 

In March, 1949, while taking part in cruise 1 of the Scripps Institution vessel 
“Horizon,” the author saw at least two Laysan Albatrosses off central California. The 
first observation was made at 8:45 a.m. on March 15 at station 803 (fig. 30) and a 
second bird of the same species appeared at 9:10 a.m. Forty miles closer inshore, at 
station 802, which was occupied early in the afternoon of the same day, no Laysan Al- 
batrosses were seen, but at station 801, at 6:00 p.m., two appeared and came to rest 





Fig. 31. Laysan Albatross seen at station 1010, 11:30 a.m., March 4, 1949. 
Photograph by Warren Wooster. 


on the water within fifty feet of the stern of the ship. During the same period, from 
February 28 to March 14, Laysan Albatrosses were also observed by E. H. Ahlstrom 
and R. L. Wisner from the Scripps Institution vessel “Crest” and by R. C. Wilson and 
Warren Wooster from the research vessel of the California State Division of Fish and 
Game, the “N. B. Scofield,’ while the former cruised off central California and the 
latter was off northern Lower California. Although this species is generally more timid 
than D. nigripes, on occasion it approached very close to the vessels (fig. 31). 

During cruise 2 of the “Horizon,” from March 28 to April 11, the following records 
of D. immutabilis were obtained: 


Position 
Date N. Lat. W. Long. Number 
March 31 52°33" 120° 43’ 1 
April 2 $3°°15' 122° 05’ 1 
April 3 $1° 47" 125° 38’ 2 
April 5 $5° 46" 130° -41’ 1 
April 5 a5* si 129° 24’ 2 


The species was also seen off northern Lower California, southern California, northern 
California and Oregon by scientists on the other two vessels. 
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At all stations occupied during daylight by the “Horizon” large numbers of Black- 
footed Albatrosses were seen. The following counts were made during cruise 1: 


Station Date Time Maximum number 
807 March 14 7:00 a.m. 25 
806 March 14 1:00 p.m. 26 
805 March 14 6:00 p.m. 22 
803 March 15 9:10a.m. 35 
802 March 15 2:00 p.m. 52 
801 March 15 6:00 p.m. 55 


Most of the birds usually came within a few feet of the ship, especially when garbage 
was thrown overboard. Since a number of albatrosses always followed the ship closely 
during the runs between stations, some of those tallied no doubt represented duplica- 
tions from previous stations. However, on the basis of marking experiments made in 
1941 (Miller, 1942), it appears that only a small proportion of the birds seen at one 
station would follow to the next station, forty miles away. The numbers seen always 
increased during the period that the ship was at a station, as noted by Yocom (1947a) 
and as illustrated by the following counts made during cruise 2. Station time varied 
between an hour and a half and three hours, and averaged about two hours. Counts were 
usually made soon after arrival and just before departure. It will also be noted that 
the numbers increased from station to station during the day. 


Station Date First Count Second Count 
Time Number Time Number 
801 March 29 2:50 p.m. 3 5:00 p.m. 3 
802 March 30 2:50 p.m. 3 6:30 p.m. 20 
803 April 2 8:25 a.m. 21 10:25 a.m. 30 
807 April 3 6:20a.m. 7 8:30a.m. 11 
808 April 3 12:30 p.m. 11 3:30 p.m. 31 
809 April 3 6:30 p.m. 23 7:00 p.m. 41 
710 April 4 7:00 p.m. a 
610 April 5 10:40 a.m. 18 12:40 p.m. 27 
609 April 5 4:05 p.m. 29 6:00 p.m. 31 
606 April 6 9:15 a.m. 7 10:30 a.m. 15 
605 April 6 5:00 p.m. 22 
602 April 7 9:00 a.m. 36 
601 April 7 12:15 p.m. 1:30 p.m. 70 
702 April 8 7:30a.m. 21 8:15 a.m. 30 
703 April 8 1:00 p.m. 35 
704 April 8 7:00 p.m. 42 
706 April 9 6:15 a.m 8 7:30a.m. 22 
707 April 9 12:45 p.m. 32 
708 April 9 5:30 p.m. 41 


These numbers represent by far the greatest concentrations of D. nigripes seen from 
the Scripps Institution vessels since cruises were resumed after the end of the war. 
Miller (1940) reported that the greatest number seen at one station during June and 
August, 1937 and 1938, was thirty-three. Yocom (1947a, 19475) listed larger numbers 
than have been observed by us, but his ship was in an area for periods up to 25 days. 
Probably as a consequence of this increased abundance along the coast, Black-footed 
Albatrosses have occurred in 1949 closer to shore than usual, at times within ten miles. 
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A NEST OF THE MEXICAN PTILOGONYS 
By ROBERT J. NEWMAN 


Although the Mexican Ptilogonys (Ptilogonys cinereus), a rather common bird in 
the highlands of Mexico, has been known for over 125 years, the available informa- 
tion regarding its habits is meager. The only published reference bearing on its nesting 
concerns an unspecified number of its eggs taken in May in the state of Oaxaca by 
Boucard (Sclater, Proc. Zool. Soc. London, 27, 1859:376). These were said to resemble 
somewhat the eggs of the Meadow Pipit (Anthus pratensis). They measured .875 by .61 
of an inch and were “minutely freckled and striated with brownish ash-colour on a 
white ground, the markings being denser and forming a ring around the large end.” I 
have not been able to determine whether these eggs are still in existence. There is a set 
of two eggs labelled Ptilogonys cinereus in the United States National Museum, taken 
“150 miles W of Durango” on May 20, 1904, by F. W. Andros. Since this locality is 
very nearly, if not quite, in the Pacific Ocean, some doubt attaches to the validity of 
the data as a whole. The Andros eggs are much more elongated than those described 
by Sclater but agree in coloration, even to the concentrated spotting forming a wreath 
about the blunt end. It is probable that both sets were correctly identified. 

F. W. Loetscher, Jr., (MS) records the discovery of a nest of Ptilogonys at Jalapa, 
Veracruz, on May 1, 1939. It was situated about forty feet from the ground on a hori- 
zontal branch, in a tree that could not be climbed. Loetscher thought the nest resembled 
that of the Orchard Oriole (Jcterus spurius) in size, shape, and general appearance, 
though it seemed to be covered on the outside with mosses. The actions of the owners 
suggested that the structure was still being completed. 

On May 24, 1949, a field party from the Louisiana State University Museum of 
Zoology made a brief stop at Kilometer 280 on Mexican Highway no. 2A, which runs 
from Mexico City to the city of Veracruz, via Orizaba. This point is in the state of 
Veracruz, just across the Puebla line, about 4 miles airline west of the village of Acul- 
tzingo, Veracruz. The surrounding terrain is high, mountainous, and rather dry but sup- 
ports an open growth of moderately large deciduous trees, mostly oaks, broken by 
clearings and cultivation. Mrs. Evelyn Kramer and I ascended the slope flanking the 
road on the south side to a little clump of trees at an altitude of 7700 feet, almost en- 
tirely surrounded by fields. Here Mrs. Kramer’s attention was attracted to two adult 
Ptilogonys, one of which flew into the dense upper foliage of a 35-foot oak, with grubs 
in its bill. As the wind blew, it moved the branches and disclosed the dark outline of 
what appeared to be a nest in a crotch thirty feet from the ground. Watching the spot 
through binoculars, we saw the parent bird return with more insects and settle down 
as though brooding, with its long tail cocked up over the rim of the nest. 

The main supporting branch of the nest was steeply slanted and slender, no more 
than 1% inches in diameter at the nest, and securing the nest proved difficult. Our efforts 
to reach it were not successful. Finally, we had to have the supporting bough cut near 
the trunk. The nest, undamaged in the fall, contained two newly-hatched young, one 
of which was partly crushed. Both young birds were preserved in alcohol. 

The nest of Ptilogonys proved to be a work of exquisite artistry. Its exterior is com- 
pletely shingled with large pieces of foliose lichen, whose crinkled surfaces create a 
variegated pattern of blackish browns and frosty greenish gray. Invisible strands of 
spider silk bind this outer covering to a molded inner structure, almost perfectly cir- 
cular in outline and somewhat doughnut-shaped in the sense that its rounded upper 
edges curve over thick walls to a rather small interior depression. The approximate 
dimensions are as follows: outside diameter, 414 inches; inside diameter, 2% inches; 
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outside depth, 214 inches; inside depth, 11% inches. The whole nest is based on a very 
loose foundation of the staminate catkins of oak, with much of this same material fill- 
ing spaces between the short bits of plant stems, the coarse black hairs, and the vegetable 
matter resembling hair that comprise the internal framework. A thick padding of fruti- 
cose lichens of the genus Usnea provides a relatively stiff lining, but no grasses nor 
long plant stems are woven into the construction anywhere. The soft materials employed 
seem to have been merely pressed together, rather than tightly interlaced, and as a result 
the entire structure lacks firmness. 

The identity of the nest tree could not be determined, but it had tiny acorns and 
small, elliptical leaves, approximately half the size of those of the live oak. It will be 
noted that there is little in this description to remind one of the pensile, woven nest 
of the Orchard Oriole. Not only was the nest entirely different in its manner of place- 
ment, but it does not even have sufficient tensile strength to permit suspension. The 
nest seen by Loetscher may have been so deeply in shadow and at such an early stage 
of construction that its characteristics could not be determined from the ground. 

Recently recommended taxonomic changes relating to the familial affinities of Ptilo- 
gonys (Delacour and Amadon, Ibis, 91, 1949:427-429; Arvey, MS) raise the question 
as to whether the nest throws any light on the rather uncertain position of the genus. 
Because it is so completely covered with lichens, the nest superficially resembles noth- 
ing so much as a nest of the Swainson Pewee (Contopus pertinax) from Las Vigas, 
Veracruz (U.S.N.M. 26222). Structurally, however, it may be considered much closer 
to that of the Phainopepla (Phainopepila nitens). Nests of the Phainopepla from Linda 
Vista, California, are smaller, are not decked with lichens, and lack a discrete lining; 
but they are comparable to the nest of Ptilogonys in their general shape and loosely 
molded construction. They are composed largely of a stringy, and somewhat woolly, 
plant material with the grayish appearance of papier mache. A similar material occurs 
in nests of the Cedar Waxwing (Bombycilla cedrorum) from Fort Sherman, Idaho. 
Otherwise, the waxwing nests are quite unlike those of either Ptilogonys or Phainopepla. 
They are bulkier, larger-cupped, and relatively deeper; and a more firmly knit internal 
composition of rootlets and a lining of grasses gives the whole structure a much greater 
solidity. It would be interesting to include the nest of Hypocolius, an Asiatic genus, in 
the comparison, but the only information at present available to me regarding it is the 
statement that it is a substantial cup, 3% inches in diameter by 2% inches in depth, 
lined with fine fibres, the fluff of willow, or hair (Sharpe and Cummings, Ibis, 1886:479). 
Nest structure in the Central American genus Phainoptila is undescribed. 

The appearance of the nest of Ptilogonys, for all its distinctive characteristics, can- 
not be said to prejudice the issue of enlarging the scope of the Bombycillidae any more 
than it has already been prejudiced by the long-known fact that the Palm Chats (Dulus) 
of the West Indies build large, intricate, communal nests of twigs. And, contradictorily, 
Dulus, Hypocolius, and Ptilogonys all lay spotted, whitish eggs with a ring of denser 
markings around the larger end, more like each other than they are like the eggs of wax- 
wings, which are spotted but not white and which lack the pronounced ring. It is likely 
that the inherited nesting patterns are not of any great significance as regards the family 
relationships of these long-established and widely scattered genera. 

I wish to express appreciation to H. Friedmann for the opportunity to examine nests 
and eggs in the United States National Museum; to J. Berlioz of the Museum d’His- 
toire Naturelle in Paris for information regarding the Boucard collection; and to F. W. 
Loetscher, Jr., for permission to refer to his unpublished thesis on the birds of Veracruz. 

Museum of Zoology, Louisiana State University, Baton Rouge, Louisiana, Feb- 
ruary 17, 1950. 
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WATERFOWL POPULATIONS OF A SWAMP IN WESTERN OREGON 


By FRED G. EVENDEN, JR., 
DAVID B. MARSHALL and THOMAS H. McALLISTER, JR. 


The purpose of this paper is to present a discussion of the occurrence and seasonal 
variation in abundance of waterfowl and associated groups of birds in a fresh-water 
swamp. This swamp is located along the western edge of the Willamette Valley at the 
eastern base of the Coast Range foothills in southeastern Benton County, Oregon, about 
one mile west of U.S. highway 99W, 12 miles south of Corvallis, and about 25 miles 
north-northwest of Eugene, Lane County. 

In climate the area is part of the maritime province of the west coast. The winters 
are mild, with an average temperature of 39.6°F. in January. The summers are mild 
(July average, 65.3°), but dry. The annual rainfall is about 46 inches, most of it falling 
during the winter and spring months. This rainfall usually causes at least one annual 
winter or spring flooding of portions of the valley along the Willamette River and its 
tributaries. 

The swamp is leased to a private hunting club for each duck season. During the 
summer, fall, and early winter the area is grazed by a few horses and perhaps 40 cattle. 
Most of the waterfowl nesting is completed before these animals are turned into the area. 
We have not been able to detect any harmful effects to waterfowl, or to waterfowl habi- 
tats, as a result of these practices. Water levels are maintained by flows into the upper 
end of the swamp from Muddy Creek, and water is usually impounded throughout the 
summer because beavers (Castor canadensis) have a series of dams at the lower end of 
the swamp area. A county gravel road bisects the swamp. 

The study area is not a true swamp, as not all of it supports shrub and tree vegeta- 
tion, but it combines characteristics representative of both marsh and swamp areas. 
Swamp area has increased during the past eight years at the expense of the marsh area; 
however, even though the marsh vegetation still predominates, the name “swamp” is 
applied to the entire area of about 225 acres. During the high-water periods of winter 
and early spring the area has large expanses of open water, interspersed with clumps 
of leafless shrubs and small trees. An entirely different aspect exists during the late 
spring and summer periods. At this time, about 10 per cent of the area is open water; 
35 per cent consists of clumps and stands of shrubs and dwarfed trees; and the remain- 
ing 55 per cent consists of typical marsh vegetation. The predominant shrub is hardhack 
(Spiraea Douglasii) , with a few red willows (Salix lasiandra) scattered through the area. 
The Oregon ash (Fraxinus oregona) occurs in thickets and as pure stands more or less 
dwarfed in form, seldom attaining the stature of this species in other locations. The 
aspect of the marsh vegetation changes during the growing season with slough sedge 
(Carex obnupta) and spike-rush (Eleocharis palustris) characteristic of the spring 
season, and smart weed (Polygonum hydropiperoides), water parsley (Oenanthe sar- 
mentosa), arrowhead (Sagittaria latifolia), water plantain (Alisma plantagoaquatilis), 
bur-reed (Sparganium simplex), and water purslane (Ludwigia palustris) coming into 
prominence during the early summer months. Some other marsh species are cattails 
(Typha latifolia), California bulrush (Scirpus californicus), pondweed (Potamogeton 
sp.), and Oregon sedge (Carex oregonensis). Very small aquatic plants are lesser duck- 
weed (Lemna minor), greater duckweed (Spirodela polyrhiza), and duck weed fern 
(Azolla filiculoides). Grain fields, pastures, and inactive fields occupy most of the lands 
in the vicinity of the swamp, with a few orchards on nearby foothill ridges. The lower 
foothills are covered by oak woodland and chaparral growths, replaced by Douglas fir 


a 
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forests at the higher elevations, or on the more moist north slopes. The Willamette River 
is situated about four miles to the east of the swamp. 

In all 116 field trips were made to this swamp between May 10, 1941, and April 2, 
1949. No trips were made during the war years 1943-1945. The area was visited on each 
trip by at least one, if not all the authors. 

Each species will be discussed separately, giving the period of occurrence, the 
seasonal, and, occasionally, monthly variations in abundance, together with nesting data 
and any unusual habitat conditions. The population numbers and variations through 
each species’ period of occurrence presented herein represent an estimate of the normal 
or usual population for any one year based on counts made as often as possible during 
each month throughout the years of study. As with most censuses it is admitted that 
there may be a considerable margin of error in actual numbers recorded here, but the 
redeeming feature of this study is that the error should be consistent throughout, for 
the same individuals did the field work each time. Indicated trends should be reason- 
ably accurate. In flood periods in the Willamette Valley, waterfowl spread out from the 
swamp onto the flooded fields and pastures so that few birds were observed at the 
swamp. As the flood waters receded, the waterfowl populations again built up on the 
swamp area. Thoroughness of observations in any one day depended a great deal on the 
existing weather conditions, for strong winds and heavy rains forced the ducks into 
protected areas. 


Colymbus auritus. Horned Grebe. A male, in full plumage, observed only once (April 1, 1947) 
on the areas of deep open water. 

Podilymbus podiceps. Pied-billed Grebe. Except for records on January 18 and on February 1, 
19, and 24, occurred consistently from April through November in small numbers, reaching its great- 
est abundance (8 to 10) in May and June, the nesting season. On May 18, 1948, we found one floating 
nest that contained seven eggs covered by rotting vegetation. Few are seen in late summer, but there 
is a slight increase, mostly of immatures, during October and November. 

Ardea herodias. Great Blue Heron. A permanent resident seen most often from January through 
August. No more than eight have been seen at the swamp in any one day, the usua) number being 
two or three. One individua) with over one-half of the flight feathers missing was seen on August 22, 
1947. The location of the breeding colony is not known. 

Casmerodius albus. Common Egret. Rare in the Willamette Valley. First records (to our knowl- 
edge) of it were made here on May 6, 1947, and at Fern Ridge Reservoir in Lane County on May 3, 
1947 (G. W. Gullion, MS). One appeared at the swamp on May 6, and then no more were seen until 
August, when five or six were seen on August 9, two on August 13, and one on August 29. They were 
not seen in 1948 or 1949 at the swamp. In all instances they were observed in the marsh vegetation 
feeding on bullfrog (Rana catesbiana) tadpoles. 

Butorides virescens. Green Heron. Although this heron seems to be a permanent resident, at least 
in small numbers in the Willamette Valley (Graf, Murrelet, 27, 1946:51), it has been seen at the 
swamp only from May through September. Establishment of this heron as a breeding bird in western 
Oregon occurred on July 18, 1946 (Evenden, Auk, 64, 1947:322), but so far no nests have been found 
at the swamp. Green Herons occurred most often from May through July, the largest number seen 
in any one day being four. 

Botaurus lentiginosus. American Bittern. Summer resident at the swamp from February 14 to 
August 9 (one record for November 13). Bitterns are most often seen in May and June, usually only 
one or two at a time, although on April 25, 1942, there was a migratory influx of seven. Nesting seems 
to take place in late April and early May in dense clumps of California bulrush or cattail. 

Cygnus columbianus. Whistling Swan. Not observed at the swamp until 1949. Seven were ob- 
served engaged in courtship antics on open waters of the swamp on January 20 and 25. On Feb- 
ruary 1, eight adults and two immatures were observed in a rye field adjacent to the swamp. Their 
presence here is in accordance with the greater numbers observed in California during the same period. 

Branta canadensis. Canada Goose. First appears in late September in numbers less than 100. Popu- 
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lations build up to a peak of 4000 to 7000 birds in mid-February, then taper to 1000 or 1500 in late 
March, and increase again in April to about 2500, presumably because of arrivals from the south. 
The geese depart from the area by mid-May, our latest record being for a single goose seen on May 13. 
The majority of these geese appear to be the Lesser Canada Goose (B. c. leucopareia). Large geese, 
which we presume to be the Common Canada Goose (B. c. moffitti) are seen in small numbers. Small 
Canada Geese, presumably the Cackling Goose (B. c. minima), first appear in September (earliest— 
September 28) and are seen until late April (latest—April 20). Their numbers vary from 10 to 500, 
and the period of greatest abundance is late January. 

Anser albifrons. White-fronted Goose. Recorded from the area as follows: one on February 27, 
three on April 10, fifteen on April 15, and eight on October 7. 

Chen hyperborea. Snow Goose. Four records: December 16, 1947, January 17, 1943, and Feb- 
ruary 15 and 27, 1949. On three occasions a single bird was seen associated with flocks of Lesser 
Canada Geese, but the February 15 observation was of six Snow Geese by themselves. 

Anas platyrhynchos. Mallard. A permanent resident, most abundant from October through 
March. Populations vary from 25 to 50 in September to a maximum of about 1500 in mid-January, 
tapering to 300 or 400 through February and March. On March 6, 1949, over 1000 were seen. Pairing 
becomes apparent in late February and March, with perhaps all but eight or ten pairs, and some other 
individuals, moving on to other places by late March. The remaining pairs nest from April (one full 
set of eggs found on April 13) through early June, either in clumps of sedge or sedges associated with 
clumps of spiraea or hardhack. Young birds are seen from May through July. Adults can be seen 
in eclipse plumage from mid-June through September. Although we have little evidence, we suspect 
that,summer resident birds move south in the fall, being replaced by migrants from the north. 

Anas strepera. Gadwall. Seen only occasionally, from late January through mid-April and on 
October 7. Usually in pairs; never more than four pairs seen in any one day. 

Anas acuta. Pintail. A common fall, winter, and spring resident, noted as early as August 22, but 
with not over 100 individuals unti] late November. During December, January, and February popu- 
lations vary from 50 to 1000, averaging about 500. From March through May their numbers taper 
from 350 individuals to one or two pairs. Pintails do not occur at the swamp in June and July. Birds 
are in eclipse plumage from August into early November, full-plumaged birds being evident from 
then on. Pairing begins in late February. All birds remaining in May are paired, but no evidence of 
nesting has been found. 

Anas carolinensis. Green-winged Teal. Common fall and winter resident, with two or three birds 
present even as late as June 23. Populations are small from September through December. Numbers 
usually increase tremendously in January, and fluctuate between 2000 and 5000 birds through early 
March, dropping off to Jess than 500 birds from then until May. In May and June only an occasional 
pair or individual is seen; nests have not been found. 

Anas discors. Blue-winged Teal. Seen on January 14 and 29; on May 7, 13, 15, and 22; on 
August 9, 13 and 29; and on September 9, 28 and 30. In all but one instance there were at least two 
birds present. On May 13 two day-old young were observed with a female teal that was joined by 
a male Blue-winged Teal after being flushed (McAllister, Condor, 51, 1949:99). This teal’s occurrence 
at the swamp appears to be very sporadic. 

Anas cyanoptera. Cinnamon Teal. On May 23, 1942, a male was seen (Evenden, Murrelet, 24, 
1943:28). Since then this species has been recorded five times in April, once in May, and once on 
June 23 and thus may be treated as an irregular spring visitor to the swamp. No evidence of nesting 
has been found, although a pair with young was seen at Fern Ridge Reservoir, Lane County, on 
July 28, and August 3, 1946 (G. W. Gullion, MS). 

Mareca americana. Baldpate. Rather uncommon winter visitant at the swamp. From 25 to 50 
can be seen in October and November, but numbers drop to less than 10 in December and January, 
increasing to not over 100 in February, decreasing thereafter to May 18, after which none has been 
seen. Pairing is first observed in April. 

Spatula clypeata. Shoveller. A fall, winter, and spring resident, present in small numbers of not 
over 150 from September to February. From 350 to 500 can be observed in February and March, 
tapering to 125 to 150 in April. Very few were seen in May, the latest date being May 15. Pairing 
begins in late February. 

Aix sponsa. Wood Duck. Principally a summer resident, having been seen at other times only 
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on October 14, 21, and 28, November 13, and on January 20. A few pairs occur from March through 
August. Nests have not been found, although nesting probably occurs in the older ash growths along 
the west side of the swamp, adjacent to Muddy Creek. Young ducks, incapable of flight, first appear 
in the latter half of May, and as many as three family groups have been seen in one day in June. 

Aythya valisineria. Canvasback. Recorded only twice: December 7 and 16, 1947. In both instances 
two birds were present on areas of deep open water. 

Aythya affinis. Lesser Scaup. Prefers the rivers and larger bodies of water in the valley. Five 
were observed on open water at the swamp on January 14, a pair on March 6, one on March 30, and 
one each on April 10 and 23. 

Bucephala clangula. Common Golden-eye. One male was seen on April 13, 20, and May 1, 1948; 
it stayed on the open-water areas of the swamp and remained aloof from other ducks. 

Bucephala albeola. Buffle-head. Several Buffle-heads have been seen from March 13 through 
May 18, and two females or second-year males were observed at the swamp as late as June 13 
in company with an immature or female Hooded Merganser. This is a new record for a late spring 
occurrence in western Oregon. There is only one winter record, that of two birds on December 7. 
Most of the occurrences are in May. 

Oxyura jamaicensis. Ruddy Duck. An uncommon winter resident from October through April 
in open-water areas. Usually less than 10 birds are seen during any of the months except March, 
when up to 15 or 20 may be seen on any one day. Full-plumaged males are seen as early as mid-March. 

Lophodytes cucullatus. Hooded Merganser. Pairs or individuals have been seen from January 20 
through March 9, and May 10 through July 24. The absence of any records for April is significant, 
for in this month they nest, probably in the ash groves along the west side of the swamp. As early as 
May 10 young are seen with the adults around the margins of the swamp and marsh areas. Young 
may still be seen with adults as late as June 25. 

Mergus merganser. Common Merganser. Seen at the swamp on April 13 and October 21. 

Rallus limicola. Virginia Rail. The common spring and summer resident rail at the swamp. 
Except for one record on January 6, this species was recorded from March 6 through August. Virginia 
Rails may be present after this time, but have not been seen or heard by us. They are most often 
observed in April and May when as many as eight or ten family groups may be found in the swamp. 
Nesting must begin in late March or early April, for we have found downy young as early as April 22. 
Nesting lasts into June, for very small downy young have been found as late as June 21. Nests are 
usually situated in thick clumps of sedge. 

Porzana carolina. Sora Rail. Summer resident, recorded only a few times in the months of April, 
May, and June. It is most often heard and seen in May. Nests have been found in late April and 
early May in the dense clumps of sedge. The Sora has more retiring habits than the Virginia Rail, 
and we feel that it is probably more abundant than our own records seem to indicate. 

Fulica americana. American Coot. Occurs at the swamp from late August through mid-May. 
Populations increase from less than half a dozen in August to from 300 to 600 in October, November, 
and December, dropping to 200 or 250 in January and February, with numbers under 100 in March and 
April. Very few are seen in May, and for unexplained reasons, they have not been recorded in June 
and July, even though they have been seen elsewhere in western Oregon during these months. 

Charadrius vociferus. Killdeer. Recorded at the swamp every month except December, although 
in greatest abundance from January through June. Nests have been found from late April through 
May. The larger flocks of 10 to 40 individuals occur in the winter months. 

Capella gallinago. Common Snipe. This snipe has been recorded in every month except July. 
Populations are very small from August through December, increasing to 35 or 40 birds in January 
and February, with as many as 75 occurring in March. Numbers taper off through April with just 
a few in May and June. Winnowing begins in mid-April and continues through June. Nests have not 
been found. 

Tringa solitaria. Solitary Sandpiper. This rare spring migrant has been observed singly in marsh 
areas on April 23 and May 13. 

Totanus melanoleucus. Greater Yellow-legs. The yellow-legs is a spring and fall migrant from 
February 25 through May 6, and from October 3 through October 28 at the swamp. Few are seen 
until April, their period of greatest abundance, when migrating flocks of up to 125 birds occur. Only 
two or three are seen at any one time in May. As many as 17 have been seen in October. 
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Erolia alpina. Red-backed Sandpiper. One was observed on May 13, 1947. 

Limnodromus (griseus or scolopaceus?). Dowitcher. We feel that our records show compara- 
tively little use of the swamp area by dowitchers. Although their habitat can be open-marsh areas, 
there is evidently little area exactly suitable for them at the swamp. We have never seen more than 
five or ten individuals any one day. They were observed once on each of the dates April 10, May 6 
and 15, and September 28. Elsewhere in the valley they have been seen in January, February, June, 
July, and October, in large flocks totalling as many as 75 individuals. 

Lobipes lobatus. Northern Phalarope. One small group of 8 or 10 was seen on a patch of open, 
deep water on May 18, 1941. 

Chlidonias niger. Black Tern. This tern was first observed on May 3, 1947, by Philip Dumas, 
and we recorded it on May 15, a year later. It seems to be a rare spring migrant to the swamp although 
at Fern Ridge Reservoir in Lane County terns have been seen in June, July, and August (G. W. 
Gullion, MS). Gullion believes they may nest there. 


SUMMARY AND CONCLUSIONS 


A total of 39 species of water birds has been recorded at a 225-acre swamp in the 
Willamette Valley, western Oregon, in the period 1941-1949. In the total are repre- 
sented 2 grebes, 4 “herons,” 1 swan, 5 geese, 9 surface ducks, 7 diving ducks, 2 rails 
and a coot, 7 shorebirds, and 1 tern. Twenty-seven of these 39 species can be consid- 
ered as normal residents or visitants to the swamp at some time during the year; the 
other 12 species are of sporadic, unusual, or accidental occurrence. Status and seasonal 
fluctuations in numbers are discussed for the species concerned. 

We noted no great change in the overall waterfowl populations during the period 
of this study, although the time of normal peak population of any species was often 
advanced or retarded by the climatic influences during any one year, so that population 
peaks did not always occur in the same month each year. 

A study of this swamp has illustrated how attractive an area, even as small as this, 
can be to comparatively large numbers of waterfowl. Aquatic areas, such as the one 
studied, combining features of open water, marsh, swamp, pasture, unused fields, and 
nearby river gravel bars, are scarce in the Willamette Valley. The lack of expanses of 
mud flats and open water is evidenced by the absence of several species of pelicans and 
cormorants, shorebirds, and gulls. 


United States Fish and Wildlife Service, Sacramento, California, and Oregon State 
College, Corvallis, Oregon, April 15, 1949. 
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FROM FIELD AND STUDY 


Sharp-tailed Sandpiper in Alexander Archipelago, Southeastern Alaska.—The Sharp- 
tailed Sandpiper, an Asiatic species known as a late summer and fall visitant to the northwestern 
coast of Alaska, has not been reported previously from Alexander Archipelago in southeastern Alaska. 
There are, however, records of occurrence at Valdez Narrows, Alaska (Grinnell, Univ. Calif. Publ. 
Zool., 5, 1910:375), along the coast-line in British Columbia (Munro and Cowan, B.C. Prov. Mus. 
Special Publ. No. 2, 1947:108), Nooksack River, Washington (Bent, U.S. Nat. Mus. Bull. No. 142, 
1927:169), and San Diego, California (Anthony, Auk, 39, 1922:106). 

While I was hunting ducks on the marsh at Fish Creek, Douglas Island, Alaska, on October 26, 
1949, I flushed a sandpiper from the tall grass. This bird uttered no sound as it flew. I collected the 
bird, which Herbert Friedmann diagnosed as an adult male Sharp-tailed Sandpiper (Erolia acuminata). 
Had this bird escaped, I would have recorded its presence as a Pectoral Sandpiper, but once in hand 
it was found to differ both in size and coloration from that species. 

From previous records on the occurrence of the Sharp-tailed Sandpiper along the Pacific coast 
of North America, one would expect to encounter this species casually on the outer islands of Alex- 
ander Archipelago, although the specimen under discussion was collected on a salt-water marsh 
adjacent to the mainland. 

I am indebted to Herbert Friedmann of the United States National Museum for his identi- 
fication of the specimen which is now in the collections of that institution—RatpH B. WiILLtaMs, 
Juneau, Alaska, January 25, 1950. 


Fulmar at Ross, California.—On the evening of February 5, 1949, one of us (Orr) was 
informed that a rather unusual bird had been picked up alive the previous afternoon on Sir Francis 
Drake Boulevard, in front of the Ross Police Station in Marin County, California. The bird was 
obtained from the Chief of Police at Ross the following morning and proved to be a very weak and 
emaciated Fulmar (Fulmarus glacialis rodgersii) in dark plumage phase. According to the police all 
attempts to induce the bird to eat had been unsuccessful. On the morning of February 6 the Fulmar 
was found dead in the paper carton in which it had been confined. It was prepared as a study skin 
(¢ no. 61013) at the California Academy of Sciences and the carcass was saved for further study. 
No evidence of bodily injury was apparent, but numerous lice of two species were present on the 
feathers. These were kindly identified by Robert L. Edwards of Harvard University Biological 
Laboratories, Cambridge, Massachusetts, as Perineus nigrolimbatus (Neumann) and Saemundssonia 
occidentalis (Kellogg). 

Although during this same month and the first half of March, 1949, large numbers of dead and 
dying Fulmars were noted along the coast of central California, usually after severe storms, the 
occurrence of this species at Ross which is 6 miles inland is unusual.—Rosert T. Orr, California 
Academy of Sciences, San Francisco, California, and ALLEN E. BreeEp, College of the Pacific, Stockton, 
California, February 15, 1950. 


Rock Dove Alighting on Stream.—At Woodlawn, Baltimore County, Maryland, a low dam 
backs up a small stream called Gwynns Falls to a width of 75 feet and a maximum depth of perhaps 
two feet. On this water a Rock Dove (Columba livia) alighted twice within a minute on the evening 
of October 2, 1949. 

I first noticed the bird at 5:15 p.m. as it flew about over a 200-yard stretch of the stream and 
its banks, at heights of perhaps 30 feet down to 6 feet. Occasionally it flew still closer to the surface 
as though it would alight there, but it always rose again. I had stopped watching it when, a few 
minutes later, I heard splashes and looked in time to see the bird rising above the roiled water and 
flying away. At a distance of possibly 50 yards, with 1238 monocular, I could see nothing in its bill. 

I now kept my glass on the bird continuously. For perhaps half a minute it flew about as before. 
Then, near the middle of the stream, it settled tail-first on the water, coming to rest with wings 
spread on the surface, about two-thirds opened. For a second or longer it floated in this position 
and during this time dipped its bill, and apparently part of its head, into the water. Then it rose with 
splashing beats of the wings but with no sign of unusual effort and, affording no view of its bill, flew 
out of sight into a tree on the far shore. 
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Since the stream’s bank was low and flat in some places, there seems to have been no need for 
the bird to alight on the water to drink. Its actions suggested a search for food and first an unsuc- 
cessful and later a successful descent for it. Plants do not grow in the stream. 

Cottam (Condor, 51, 1949:150-151) has reported Rock Doves alighting on and rising from 
open water, and swimming and bathing there—Hervey BracksiL1, Baltimore, Maryland, Febru- 
ary 21, 1950. 


Occurrence of the Road-runner in Arkansas.—Allan’s record of the Road-runner (Geo- 
coccyx californianus) in eastern Oklahoma (Condor, 52, 1950:43) calls for a report from Arkansas. 
The Road-runner was first reported from Hempstead County, Arkansas, in May, 1936, by Dwight 
Isely (unpublished). Since then it has been seen occasionally in that county. Subsequent reports of 
its occurrence elsewhere in the state are from Crawford, Little River, and Logan counties. According 
to these reports the Road-runner is seen occasionally in the two western tiers of counties at least 
as far north as Fort Smith, in Crawford County——W. J. Baerc, University of Arkansas College of 
Agriculture, Fayetteville, Arkansas, February 20, 1950. 


Comments on Specimens in the Hachisuka Collection from the Philippine Islands. 
—Recently Marquess Masauji Hachisuka was kind enough to send to me his collection of birds made 
in the Philippine Islands in 1929 and 1930. This collection contained many rarities and a number of 
newly described forms which were inaccessible for study during the war. Consequently it has seemed 
worthwhile to re-examine some of these specimens and compare them with material now in the United 
States. 

Orthotomus “nigrogularis’ Hachisuka (Tori, 11, 1944:525-528; Mt. Hamihitan, Mindanao). 
The type and only specimen of this species, a male, is in this collection. It serves to clear up the 
problem of the black-headed tailorbirds of Mindanao, since O. nigrogularis is a synonym of Ortho- 
tomus nigriceps Tweeddale. As pointed out by Mayr (Jour. Wash. Acad. Sci., 37, 1947:140-141), 
O. nigriceps is a sexually dimorphic species, and in Hachisuka’s original description, he unfortunately 
compared his specimen with the specimen of nigriceps illustrated in the plate in the description of that 
species (Tweeddale, Proc. Zool. Soc. London, 1877, pl. 85) in which the throat is pure white. 

Mr. Usher of the British Museum kindly examined the type and only specimen of nigriceps in 
that museum which appears to be a young male molting into adult plumage. This specimen bears 
no relation to the bird illustrated in the plate, which must have been a female. He writes that the 
head and nape are black, there is a broad white supercilium which extends in front and behind the 
eye, and the chin, throat, neck and cheeks are vermiculated with black and grayish white, this color- 
ation extending down as far as the breast. In “nigrogularis” the entire throat and upper breast are 
pure black. Hachisuka’s specimen then would appear to be the only adult male of Orthotomus nigri- 
ceps in any collection in the United States or Great Britain. This specimen measures: wing, 51 mm.; 
tail, 48; culmen, 15.5. The iris is recorded as “light reddish brown.” 

Dicaeum “isag” Hachisuka (Bull. Biogeog. Soc. Japan, 11, 1941:1; Mt. Apo, Mindanao). This 
species proves to be a synonym of D. nigrilore on comparison of specimens of “isag” with a series of 
nigrilore in the American Museum of Natural History. This supposition was originally made by Mayr 
and Amadon in their review of the Dicaeidae (Amer. Mus. Nov. No. 1360, 1947:18). 

Dicaeum davao Mearns. This flowerpecker was collected by Hachisuka at Ambosikalan, Cotabato 
Province, Mindanao, and was discussed by him (Tori, 11, 1941:61-89). Unfortunately the form was 
overlooked by Mayr and Amadon (op. cit.). On examination it proves to be a strongly marked race 
of D. pygmaeum as suggested by Hachisuka; it has a very brightly colored steel blue back and is the 
Mindanao representative of that species. As such it links up the species pygmaeum with celebicum 
of Celebes and Mount Kinabalu in Borneo, a member of what Mayr and Amadon term the hirundi- 
naceum superspecies. If this apparent relationship is true, it would indicate a double invasion of the 
Philippine Islands, by pygmaeum, related to celebicum, and by ignipectus, as both the latter species 
are listed as members of the hirundinaceum superspecies. If pygmaeum is admitted as a relative, then 
the superspecies must be realigned in this case, as sympatric forms are involved, although they may 
be ecologically separated on the islands where they occur together, that is, on Mindanao. 

“Cinnyris picta” Hachisuka (Proc. Biol. Soc. Wash., 54, 1941:52; Atong Atong Plantation, 
N.W. Basilan). The type of this bird has been examined and the skin relaxed. Messrs. Mayr and 
Delacour as well as myself had previously agreed that it was an artifact, and the process of relaxa- 
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tion and critical examination of the skin prove this to be the case. On the breast and belly of a 
normal male of Nectarinia jugularis are crimson feathers (“poppy-red” in the original description) 
which appear to belong to one of the East Indian lorikeets or lories. On the back is a curious patch 
of rather disintegrated appearing greenish-bronze feathers strongly resembling those of a New World 
trogon. Both groups of feathers had been carefully glued in place. 

Aethopyga primigenia (Philippinia primigenius Hachisuka, Bull. Biogeog. Soc. Japan, 11, 1941:6; 
Galog, 4000 feet, Mt. Apo, Mindanao). The genus Philippinia created for this species was separated 
from Aethopyga as having short tail feathers and no metallic tinge. In this respect it is remarkably 
close to Aethopyga boltoni. In primigenia the tail is graduated as in members of the genus Aethopyga 
but the central feathers are shorter than normal in that genus. However, this is a very variable char- 
acter in Aethopyga itself, and as primigenia shows the characteristic tufts of fluffy feathers on the 
lower back, I should be inclined to include it with Aethopyga. This species was not considered in 
Delacour’s revision of the sunbirds (Zoologica, 29, 1944:17-38), but to me it seems to be the most 
primitive form of Aethopyga, even more so than boltoni in that it lacks the elongated metallic-tinted 
tail of that species and the bright colors on the lower surface. In primigenia there is only a hint of 
metallic sheen on the forehead and a small cheek patch, and the lower parts are gray shading to white 
on the abdomen with citron flanks and vent. 

Although in his original description Hachisuka (op. cit.: 7) mentions that he has seen this species 
“haunting” (sic) side by side with boltoni on the slopes of Mount Apo, I feel that these species are 
separated altitudinally on that mountain. Three males of primigenia were collected at Galog at 4000 
feet, and a female in the United States National Muesum Collection was taken at Todaya (4000 feet) 
by Mearns in 1904. Specimens of boltoni on the other hand come from 5750 feet to over 8000 feet. 
It seems most likely, therefore, that these species replace each other. 

Measurements in millimeters of primigenia and boltoni follow: 


Wing Tail Culmen 
A. primigenia 324 50.5-51.5 36-39 19-20 
12 49 33.5 18 
A. boltoni 3224 54-57 46.5-49.5 20.5-21.5 
12 49 30 (molting) 20 


—S. Ditton Riptey, Peabody Museum of Natural History, Yale University, New Haven, Connec- 
ticut, November 29, 1949. 


Nesting of the Black Phoebe in the Imperial Valley, California.—In the period from 
April 11 to 16, 1949, Bruce E. Cardiff and I found many nests of the Black Phoebe (Sayornis nigricans) 
in the vicinity of Westmorland and Calipatria, Imperial County, California. The nests were located 
under bridges which crossed the smaller irrigation canals. Most of the nests contained eggs or recently- 
hatched young, although in some nests the nestlings were well-feathered. Grinnell and Miller (Pac. 
Coast Avif. No. 27, 1944:253) list the Black Phoebe as wintering in the Imperial Valley but do not 
cite any nesting records for this area—EvucENE E. Carpirr, Bloomington, California, November 8, 
1949, 


The English Sparrow in Chiapas.—Each day for the past two weeks I have seen a flock 
ef about fifteen English Sparrows (Passer domesticus) in the central park of Tuxtla Gutierrez, Chiapas. 
They appeared suddenly one morning and apparently are settling themselves to stay. This species 
has not been known heretofore in Chiapas, Mexico —MIcuEL ALVAREZ DEL Toro, Museo de Historia 
Natural, Tuxtla Gutierrez, Chiapas, Mexico, January 29, 1950. 


Evening Grosbeak Visits the San Joaquin Valley, California.—Since records of the 
Evening Grosbeak (Hesperiphona vespertina) from the floor of the San Joaquin Valley of California 
are few in number, the occurrence of these birds there during February and March, 1949, is worthy 
of note. In the period between February 13 and March 23, 1949, several flocks of from 10 to 50 birds 
each were seen in Lodi, some 13 miles north of Stockton, and in the city of Stockton. The grosbeaks 
were relatively tame and were observed feeding on the fruits of several species of maples on the 
campus of the College of the Pacific. This is the only time that I have seen this species here in the 
past ten years—JoHN R. ARNOLD, College of Pacific, Stockton, California, February 12, 1950. 
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NOTES AND NEWS 


The colored frontispiece, portraying the 
Thrush-tanager (Rhodinocichla rosea), is the 
ninth in the series of paintings by Andrew Jack- 
son published in The Condor. The Thrush-tan- 
ager occurs in the tropics of the west Mexican 
coast from Sinaloa, where Grayson knew it, to 
Colima. Like a number of other Middle Ameri- 
can birds, it has a strikingly discontinuous dis- 
tribution and occurs again from Costa Rica into 
northwestern South America. Also, as a member 
of a monotypic genus of doubtful familial posi- 
tion, the Thrush-tanager has long been of special 
interest. It was first placed among the non-oscine 
passerines (Furnariidae), then among the ten- 
primaried oscines (Troglodytidae, Mimidae), and 
more recently in the section of nine-primaried 
oscines, where it has been put in the families 
Parulidae (Ridgway) and Thraupidae (H. L. 
Clark, Hellmayr). Good observations on be- 
havior of the Thrush-tanager might prove sig- 
nificant in the problem of its relationships. 


COOPER CLUB MEETINGS 


GOVERNORS’ MEETING 


The 25th annual meeting of the Board of Gov- 
ernors of the Cooper Ornithological Club was 
held at Asilomar, California, April 14, 1950. Presi- 
dent Ed N. Harrison called the meeting to order 
at 7:30 p.m., with the following members pres- 
ent: Henry E. Childs, Jr., Howard L. Cogswell, 
Keith L. Dixon, C. V. Duff, Wilson C. Hanna, 
Ed N. Harrison, Hildegarde Howard, Junea W. 
Kelly, Jean M. Linsdale, Alden H. Miller, I. D. 
Nokes, Robert T. Orr, J. R. Pemberton, Sidney 
B. Peyton, W. J. Sheffler, Charles G. Sibley, and 
Kenneth E. Stager. Guests present were: Lois 
C. Taylor and Stanley G. Jewett. 

Minutes of the 24th meeting were read and 
approved. The report of the business manager 
was submitted by C. V. Duff. The report noted 
that the recovery of delinquent dues has been 
very good and stressed the need for an increase 
in the endowment fund and in membership. The 
report was accepted following a motion by Mil- 
ler, seconded by Pemberton. On a motion by 
Sheffler, seconded by Childs, the investment of 
funds was left to the business managers. 

A motion by Pemberton, seconded by Hanna, 
authorized the business managers to dispose of 
any bequeathed property of the Club providing 
sale to Club members be given first preference. 


The report of the Auditing Committee was sub- 
mitted by Sherwin F. Wood, indicating that the 
accounts and securities of the Club were in order. 
This report was accepted on motion of Pember- 
ton, seconded by Nokes. The motion also stated 
that the Auditing Committee was to be thanked 
for its aid and was to be asked to continue 
serving. 

After a short discussion of the threat to the 
San Jacinto Primitive Area, a motion by Nokes, 
seconded by Miller, resulted in issuance of a let- 
ter of authority to a committee of the Southern 
Division to represent the Club as a whole at the 
hearing. 

The report of the Editor was submitted and 
considerable discussion relative to Club publica- 
tions followed. The appointment of K. L. Dixon 
and H. L. Cogswell as assistant editors was an- 
nounced. Miller noted the large increase in ma- 
terial for publication, stating that a backlog of 
six months existed at present and that this was 
not to be desired. Costs for the Condor are about 
the same as those of last year. 

A discussion of the Avifauna series showed 
that the first Mexican Check-list of 200 pages 
is now in galley proof and that the fifth ten-year 
index prepared by Linsdale is ready for publica- 
tion. Two shorter manuscripts were discussed and 
the possibility presented of publishing them in 
the Condor by using Avifauna funds to float en- 
larged issues of the Condor. On a motion by 
Pemberton, seconded by Childs, the editor was 
authorized to draw upon Avifauna funds for 
this purpose. A motion by Howard, seconded by 
Kelly, accepted the report of the editors. 

An invitation from members in the Stockton 
area to hold the next annual meeting in that 
city was discussed, and a motion by Sheffler, sec- 
onded by Nokes, authorized the chair to appoint 
a committee to consider the location of the meet- 
ing in 1951. This committee is to report to and 
advise the Board of Directors. 

A motion by Duff, seconded by Pemberton, re- 
elected the present officers to serve for the fol- 
lowing year: President, Ed N. Harrison; Vice- 
President, Frank A. Pitelka; Secretary, Kenneth 
E. Stager; Editor, Alden H. Miller—KennetH 
E. Stacer, Secretary. 


SOUTHERN DIVISION 


FEBRUARY.—The regular monthly meeting of 
the Southern Division of the Cooper Ornithologi- 
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cal Club was held February 28, 1950, at the Uni- 
versity of Southern California, with 56 members 
and guests present. The following names were 
proposed for membership: Bernard William Cas- 
selman, 462 S. Elm Dr., Beverly Hills, Calif., by 
Wade Fox, Jr.; Donald Milas Held, University of 
California, Davis, Calif., by Wilbur W. Mayhew; 
Mrs. Nancy M. Merkel, 125 W. Micheltorena St., 
Santa Barbara, Calif., by Mary M. Erickson; 
D. Robertson, Jr., Endiang, Alberta, Canada, by 
Sidney B. Peyton; George Treichel, 1218 E. 
Townsend St., Milwaukee 12, Wis., by John 
McB. Robertson; Bernard Neil Dickinson, 554 
Oak Park Way, Redwood City, Calif., and Mrs. 
Neil H. Lewis, 212 N. Wilton Pl., Los Angeles 4, 
Calif., by C. V. Duff. 

A letter from the Secretary of the Northern 
Division was read stating that Dr. William H. 
Behle would represent the Club at the meeting 
of the Pacific Division of the American Associa- 
tion for the Advancement of Science, to be held 
at Salt Lake City, June 19-24, 1950. 

The speaker, Dr. George Bartholomew, dis- 
cussed some new concepts of bird behavior.— 
DorotHy E. Groner, Secretary. 


Marcu.—A special meeting of the Southern 
Division of the Cooper Ornithological Club was 
held March 15, 1950, at the University of South- 
ern California, with 82 members and guests pres- 
ent. The following names were proposed for 
membership: Ray Albright, Rt. 1, Dayton, Ore., 
by Alex Walker; ist-Lt. Karl W. Haller, A.O- 
864839, Det. B, 1100th U.S.A.F., S.R.G., P.O. 
Box 5500, Albuquerque, New Mex., by W. Lee 
Chambers; George W. Peterson, Box 725, No- 
gales, Ariz., by John T. Wright; Gretchen Sibley, 
Baldwin Hills Village, 5156 Rodeo Rd., Los An- 
geles 16, Calif., by Hildegarde Howard; Harry 
C. Greene, 2870 Somerset, San Marino, Calif., by 
Wade Fox, Jr.; Antonio Gamero, 1232% N. 
Gower St., Los Angeles 38, Calif., Mrs. Oliver C. 
Field, 1600 Espinosa Circle, Palos Verdes Estates, 
Calif., and Mrs. Garthwaite Hinds, 1431 Beech 
St., So. Pasadena, Calif., by C. V. Duff. 

Excerpts from a letter received from the 
League of Ohio Sportsmen was read, which 
called attention to a proposal to create the Colum- 
bia Valley Authority Administration in the guise 
of conservation legislation. The CVA bills, S-1645 
and HR-4286, are the first move in a program 
to create “Authorities” in nine great river valleys 
of this nation, including the California Valley 
Authority. Each of these authorities is to be 
administered by three members having sweep- 
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ing dictatorial powers over the use of the area’s 
land, water, forests and wildlife, and from which 
powers (even greater than those of the President 
of the United States), there would be no right 
of appeal. Active opposition to these bills was 
urged. 

Dr. Ira N. Gabrielson described personal ex- 
periences on bird islands off the coast of Alaska. 
—Dorotny E. Groner, Secretary. 

Aprit.—The regular monthly meeting of the 
Southern Division of the Cooper Ornithological 
Club was held April 25, 1950, at the University 
of Southern California with 80 members and 
guests present. The following names were pro- 
posed for membership: Robert Hutchison, 1719 
Marine St., Boulder, Colo., by Sidney B. Peyton, 
and Owen A. Knorr, Colorado College, Colorado 
Springs, Colo., by Mary M. Erickson. 

Harold M. Hill called attention to the large 
number of water-fowl which winter on the ter- 
minal reservoir of the Colorado River aqueduct, 
known as Lake Matthews, which is the largest 
body of fresh water at this time in southern Cali- 
fornia. Efforts are being made by sportsmen to 
open the area to fishing, and Dr. Hill urged 
that interested groups unite to form some policy 
for the protection of the wintering birds. 

Harold M. Hill showed a motion picture en- 
titled “Mexico’s California,” taken in 1946, for 
the Natural History Museum of Stanford Uni- 
versity —Dorotiy E. Groner, Secretary. 


NORTHERN DIVISION 


Marcu.—The regular monthly meeting of the 
Northern Division of the Cooper Ornithological 
Club was held at the University of California, 
Berkeley, on March 9, 1950. Forty members and 
guests were present. The following were proposed 
for membership: Horace H. Jeter, 4534 Fairfield 
Ave., Shreveport, La., and Fred L. Jones, 1175 
E. Eighth Street, Chico, Calif., by Frank A. Pitel- 
ka; Max W. Averitt, 422 East St. John St., San 
Jose, Calif., by J. M. Linsdale; Alice M. Oli- 
phant, Bacteriology Dept., University of Califor- 
nia, Berkeley, Calif., by Hilda W. Grinnell. 

Mrs. Austin, Chairman of the Committee on 
Natural Resources, reported that the Point Lobos 
League had made a good start in raising funds 
for a state park at Carmel. Kent Carnie an- 
nounced the formation of the Bay Chapter of the 
Western Bird Banding Association. 

Dr. Leopold introduced Dr. Robert McCabe, 
who spoke on “Ecological Studies on the Alder 
Flycatcher.”—H. E. Cuuxps, Jr., Secretary. 
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For Sate—Partial sets of The Condor in good second-hand condition. Nearly all volumes from 
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Notice—the Ibis, the quarterly journal of the British Ornithologists’ Union, is now in its ninety- 
second year. It deals with ornithology in all parts of the world and publishes annually about 500 pages 
of original contributions on every aspect of ornithology; it also contains records of all “new birds” 
and notices of selected publications. The rate for subscribers in the U.S.A. is $9.80 per year, post free. 
Orders should be addressed to the publishers, Messrs. TayLtor AND Francis, Red Lion Court, 
London E.C. 4. 
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